Biochemical changes in hairless mouse skin collagen after chronic exposure to ultraviolet-A radiation.
Evidence is mounting that UV-B and UV-A radiation affect skin differently in responses as diverse as erythema and elastosis. We found in this study that collagen metabolism was also differentially affected. Albino hairless mice were irradiated with two UV-A sources: (1) UVASUN 3000 (340-400 nm) for cumulative exposures of 4000 and 8000 J/cm2; (2) a xenon solar simulator filtered to provide full spectrum UV-A (320-400 nm) and long wavelength UV-A (335-400 nm) for cumulative exposures of 3000 and 4000 J/cm2 respectively. Collagen was isolated from other skin proteins by acid extraction, pepsin digestion and salt precipitation. Collagen types I and III were separated by interrupted gel electrophoresis. Ultraviolet-A rendered the collagen highly resistant to pepsin digestion. In age-matched controls only 16-18% of the total collagen remained insoluble, whereas in long wavelength UV-A-irradiated skins the insoluble fraction was as high as 87%. A dose response was noted at 4000 and 8000 J/cm2 as delivered by the UVASUN. Recovery of collagen from the pepsin soluble fraction was low in all UV-A groups and the amount of type III so small that determination of ratios of type III to I collagen was unreliable. These results suggest that chronic UV-A radiation may increase cross-linking of dermal collagen.